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Little seems to be known about series of the form
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where the exponents are Fibonacci and Lucas numbers, respectively, defined

by
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It may thereforebe of interest to point out that Fibonacci exponentials are
intimately related to some generalizations of Hermite polynomials [1]. The
existence (or non-existence) of certain generating functions for these generalized
Hermite polynomials would possibly shed some light on series of the type (1)
and (2).
In the paper [1],a function Hi(x, a,p) was introduced by the definition
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which gave the generating function
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This expansion gives at once in a formal sense
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where p,x satisfy p(a - b) = log x.
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Therefore we have
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from which it is evident that it would be desirable to establish simple generat-

ing functions of the sort

o
(8) G, = = AnthE (2, m, )
n=0

for the generalized Hermite polynomials.

For the Lucas numbers we have
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and, formally, we have from (5)
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Consequently we find
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With this approach to a series of the type (2) we should next have to find bilinear
generating functions of the form
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which seem difficult to obtain. Of course this is not the only way to relate the
Lucas numbers to the H functions, but it is suggestive of new avenues of
research.

One may readily verify (as was found in [1]) that an explicit formula for
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the H functions is
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In (7) m is a parameter and we may take m = 0 for our purposes. Thus

we find
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so that we should have to find some really simple sum for a series of the type
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and this also seems difficult. In the case An = 1 (for all n) it is possibleto
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sum this series as follows.
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This gives the summation formula
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so that in principle we have a (complicated) generating function for (13).
Another direction in which we may go to find generating functions is sug-

gested by the second generalization of Hermite polynomials given in [1]. By

definition
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Thus in a formal sense
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Two such expansions, with parameters a and b, might be multiplied

together or perhaps combined with the expansion (9)in order to obtain generat-
ing functions involving Fibonacci and Lucas numbers as exponents. It seems
clear that what is needed is a collection of interesting and simple generating
functions for the generalized Hermite polynomials. It is hoped to offer further

results in this direction in a later paper.
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